NS5pol active site concentration determination. The protein concentration of NS5pol after purification was first determined by measuring the UV280 absorbance of the denatured protein (extinction coefficient of 170850 cm -1 M -1 ) in 6.0 M guanidium chloride. However, it is important to point out that there are numerous sources of error in the estimation of enzyme concentration including nonrandom errors in the absorbance measurements and extinction coefficient, in addition to the fact that a fraction of the protein could be just misfolded and that RNA could be bound to the enzyme in more than one state. The activity measurements only reflect the concentration of RNA that is bound productively to active enzyme. It is standard practice in the polymerase field to perform an active site titration to establish the concentration of active enzyme (1). Supplemental Figure 1 shows the results of the active site determination for dengue NS5pol.
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Supplemental figure 1. Burst kinetics of single nucleotide incorporation with NS5pol elongation complex. The mixture of NS5pol (4 µM, from UV absorbance measurement) and P 12 /T 26 (6 µM) in the reaction buffer was incubated at 37 ºC for 1 hr. Then each aliquot from this mixture was rapidly mixed with an equal volume of another solution containing GTP (800 µM) in the reaction buffer to start the single nucleotide primer extension reaction in a quench-flow machine. The final concentrations after mixing for NS5pol, P 12 /T 26 , and GTP are 2 µM, 3 µM, and 400 µM, respectively. Each reaction was quenched at time intervals indicated in the figure. The product formation was analyzed by PAGE. The time course of 13-mer formation was analyzed by non-linear regression by fitting data to an equation, product = A 1 (1-exp(-k obs,1 t)) + A 2 (1 -exp(-k obs,2 t)) + k ss t, where k obs,1 , k obs,2 are the observed rates for the first turnover of product formation at the enzyme active site and k ss is an observed steady-state rate of product formation. The best fit yields k obs,1 of 24.5 ± 2.4 s -1 with an amplitude of 0.204 ± 0.009 µM, and k obs,2 of 0.22 ± 0.05 s -1 with an amplitude of 0.095 ± 0.008 µM, and a steady-state rate of 0.0007 ± 0.0001 µMs -1 . The inset shows the data within 3-s reaction time. The two exponential phases represent the first turnover of product formation from P 12 /T 26 bound to the active site of NS5pol. The sum of the amplitudes of the two exponential fit is 0.30 µM, suggesting only 15% of NS5pol (4 µM, from UV absorbance measurement) is active. 
